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REQUEST FOR RECONSIDERATION 

Sir: 

The following remarks are in response to the Office Action mailed June 14, 2005. 

The Applicants thank Examiner Song for the courtesies extended during a telephone 
interview conducted on August 30, 2005. The substance of the discussion during that 
interview is incorporated in the following remarks. 

Claims 8-11 were rejected under 35 U.S.C, § 103(a) over U.S. Patent No. 6,533,874 
(Vaudo '874) in view of Japanese 2^34592 (JP *592) and U.S. Patent No. 5,728.940 (Kim 
f 940). 

The present invention relates to an apparatus which comprises an inner reactor, an 
outer reactor, an evacuation system, a gas-supplying means, a heater and a gas leak-detecting 
means. The inner reactor and outer reactor are spaced from one another and define a space 
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therebetween. The evacuation system is in communication with the space. The gas- 
supplying means introduces chloride-based gas, ammonia gas and carrier gas into the inner 
reactor. The heater heats the interior of the inner reactor. The gas leak-detecting means 
comprises a gas concentration sensor to detect gas leaks between the irraer reactor and the 
outer reactor. 

The Office Action contains assertions that JP s 592 discloses a double reactor structure 
because JP '592 discloses a quartz liner 1 8 spaced from a quartz ampoule 1 1 . 

Referring to Fig, 1 and the related description in JP *592 t the quarte ampoule 1 1 is 
disposed in the quartz liner 18. The quartz liner 18 and the quartz ampoule 1 1 are surrounded 
by electric furnaces 16 and 17. Since JP s 592 is directed to growing a semiconductor 
compound single crystal with higher dissociation pressure such as IhP, it is required that the 
quartz ampoule 11 be sealed in vacuum (see page 5, lines 16-17) such that raw materials such 
as P in the quartz ampoule 1 1 can be controlled without influence by the external atmosphere. 
Since only non-corrosive raw materials such as P are employed, the quartz ampoule 1 1 may 
not be corroded. Moreover, since the quartz liner 18 has a supplemental thermal insulative 
substance 27, it is apparent that the quartz liner 1 8 stabilizes the temperature distribution in 
the quartz ampoule 1 1 in addition to supporting the quartz ampoule 11. 

In contrast, the present invention is directed to growing a group HI semiconductor 
nitride using a Hydride Vapor Phase Epitaxy (HVPE) method. Li this case, as is apparent 
from Fig. 4 and the related description, the raw material gases such as chloride-based gas and 
NH 3 are supplied onto the substrate 33 and are continuously passed through the inner reactor 
3 1 . Therefore, the inner reactor 3 1 is not sealed in vacuum. Moreover, according to the 
present invention, since the corrosive raw material gas such as HC1 is employed, the inner 
reactor 3 1 may be corroded even though the inner reactor 31 is made of corrosion-resistant 
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material such as quartz, because the growing process is carried out at a temperature of, e,g, a 
900°C, or higher. 

In the present invention, the outer reactor 32 covers the inner reactor 3 1 , and therefore 
the outer reactor 32 can prevent leakage of raw material gases, typically the corrosive raw 
material gas, even if the inner reactor 3 1 is destroyed, e.g., by corrosive raw material gas. 
Then, since the space between the inner reactor 3 1 and the outer reactor 32 is maintained in 
vacuum by the evacuation system 45, if the raw material gases leak from the inner reactor 31, 
e.g., as a result of destruction, the leaked raw material gases can be detected in the space by 
the sensor 50, because the leaked raw material gases may exist in such space. In this case, 
since the space is maintained in vacuum, the leaked raw material gases can be detected at 
high sensitivity. 

Accordingly, the respective constructions and functions of the components in JP '592 
differ markedly from the double reactor structure according to the present invention. 

In addition, Vaudo '874 discloses using a sapphire-based or carbon-based reactor 
instead of a conventional quartz reactor in the formation of an Al-based semiconductor 
compound using HVPE (see column 11, lines 40-67). In the present invention, however, 
since the double reactor structure is employed, the inner reactor can be made of quartz 
because even if the inner reactor is damaged and leaks raw material gases, such gases can be 
prevented from leaking by the outer reactor. 

The June 14, 2005 Office Action characterizes Vaudo £ 874 as disclosing an apparatus 
for growing a (Ga, Al, In) nitride on a substrate using HVPE, noting that Vaudo *874 
discloses an HVPE reactor 52 having feed ports 72, 74, 76 and 78, and that the reactor is a 
multi-zoned hot-wall reactor in which temperatures of 1000-1400°C are employed. 
The Office Action contains acknowledgments that: 

Page 3 of S 



PAGE 611 1 ' RCVD AT 8/31/2005 2:33:47 PM [Eastern Daylight Time] ' SVMSPTOff XRF-6/25 ' DNIS:2738300 * CSID:+31 52338320 • DURATION (mm-ss):02-58 



Aug-3T-2005 02:34pm F rora-BURR AND BROWN 



43152338320 



T-149 P. 007/011 F-104 



- Vaudo '874 does not disclose an inner reactor and an outer reactor spaced from 
one another; and 

- Vaudo € 874 does not disclose a gas leak-detecting means and an evacuation 
system in communication with a space between an inner reactor and an outer 
reactor. 

As described in the Office Action and as expressed by Examiner Song in the August 
31, 2005 interview, it is the position of the U.S. PTO that it would have been obvious, in 
view of JP '592 and Kim '940, to one of ordinary skill in the art to have modified the reactor 
disclosed in Vaudo '874 (see Fig. 2) to add an outer reactor surrounding and spaced from the 
HYPE reactor, to add an evacuation system in communication with the space (between the 
added outer reactor and the HVPE reactor) and to add a gas leak-detecting means with a gas 
concentration sensor to detect gas leaks between the added outer reactor and the HVPE 
reactor. For the reasons discussed below, it is respectfully pointed out that a person of skill in 
the art who had reviewed the applied references would not have envisioned the combination 
of structures relied on by the Examiner, and that the present rejection results only from using 
the present invention as a guide to select disclosure of various structures in the applied 
references and mentally assemble them in such a way that the modified structure would fell 
within the scope of the present claims. Such an analysis is not a proper basis for sustaining 
an obviousness rejection. 

JP '592 discloses a method for growing a compound semiconductor single crystal, 
e.g., InP. JP *592 discloses installing a seed 15 in the ampoule 1 1 which contains phosphorus 
12 and a boat 13 with indium 14, and then (after the seed has been installed) placing the 
ampoule 1 1 within the electric furnaces 16 and 17 (see Fig. 1). 

Page 4 of 8 . 
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The Office Action includes a statement that JP '592 discloses a quartz liner 18 spaced 
apart from a quartz ampoule 1 1 and that "this reads on applicant's inner and outer reactor 
being spaced from one another . . (Office Action, page 4, lines 1^3). The Office Action 
fiuther contains an assertion that it would have been obvious to modify Vaudo '874 with the 
quartz liner of IP '592 "because a liner tube between a reactor and a heater ensures uniform 
heating of the reactor." (Office Action, page 4, lines 4-6). 

During the August 30, 2005 interview, the Applicants' representative pointed out that 
the HVPE reactor 52 of Vaudo '874 includes feed ports 72, 74, 76 and 78, and an exhaust 
port 62, whereas the quartz ampoule 1 1 of JP '592 is sealed in vacuum (after the phosphorus 
12, the boat 13 with indium 14 and the seed 15 have been placed within the ampoule 1 1). 
Accordingly, modifying the HVPE reactor of Vaudo '874 by replacing it with the ampoule 1 1 
and the liner tube 18 of JP '592 would not have been obvious, because such a substitution 
would not permit the reactor of Vaudo *874 tc function in the mann«r as disclosed in Vaudo 
'874. 

Examiner Song stated that the U.S. PTO's position is that it would have been obvious 
to add a liner tube, analogous to the liner tube 18 in JP '592, surrounding and spaced from the 
HVPE reactor 52 of Vaudo *874. The Office Action asserts that the motivation to make such 
a modification would have been to "ensure uniform heating of the reactor." (Office Action, 
page 4, lines 5-6). 

During the August 30, 2005 interview, the Applicants' representative asked Examiner 
Song to specify the disclosure on which he is relying in the statement that adding a liner tube 
surrounding and spaced from the HVPE reactor of Vaudo 4 874 would ensure uniform heating. 
Examiner Song responded by stating that he is relying on U.S. Patent No. 4.382,776 (Kawase 
'776), a reference which is not included in the present rejection, as the basis for this assertion. 
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Kawase '776 discloses that quartz tubes have been used for high-temperature processing, 
such as oxidation, evaporation, chemical vapor deposition, diffusion of impurities, etc, and 
that it has been necessary to make a relatively large allowance for the gap between the outer 
surface of the tube and the fiirnace. According to Kawase '776, unevenness on the surface of 
the tube results in a so-called lens effect when ultra-red rays irradiate, i.e., an extraordinarily 
high temperature appears in a spot within the processing tube, and that in such situations, a 
liner tube must be provided in the gap between the processing tube and the heater, so as to 
ensure uniform heating of the tube (Kawase *776, column 1, lines 27-38). 

The Office Action, however, contains no allegation, nor does there appear to be any 
basis for any allegation, that Vaudo '874 discloses, expressly or inherently, any need for 
making heating of the HVPE reactor 52 more uniform. Moreover, the Office Action contains 
no analysis whatsoever as to any similarity between the HVPE reactor 52 of Vaudo '874 and 
ti*w .3uu.wi.utv0 wawiuosu ui iwwdap Muauas lu psittuiisu mm a person Oi sjuii in the ail 
would have any expectation that a liner tube as disclosed in Kawase *776 would somehow 
cause the heating within the HVPE reactor 52 to be more uniform, let alone that a liner tube 
18 having tube and heat insulators 23 at opposite ends as disclosed in JP *592 would 
somehow cause the heating within the HVPE reactor 52 to be more uniform. It is respectfully 
noted that JP *592 contains no suggestion whatsoever that the quartz liner tube 18 disclosed 
therein has any effect on the uniformity of heating within various sections of the ampoule 1 1 
(i.e., within the various sections by which JP *592 establishes a temperature profile for 
inducing the crystal to grow (JP '592, translation, page 6, lines 8-1 1)), 

The Office Action further refers to disclosure in Kim s 940 of a pump 15 connected to 
a detector 1 1, the pump suctioning leakage gas through inflow apertures 12a, 12b and 12c 
(see Fig. 1). The Office Action contains an assertion that it would have been obvious in view 
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of Kim '940 to provide an evacuation system in communication with a space between the 
HVPE reactor 52 of Vaudo '874 and a quartz liner 18 as disclosed in JP '592 (inserted in 
view of the heat conduction properties of an apparatus disclosed in Kawase 6 776) and to 
provide a gas leak-detecting means with a gas concentration sensor to detect gas leaks 
between the HVPE reactor 52 of Vaudo *874 and a quartz liner 18 as disclosed in JP '592 
(inserted in view of the heat conduction properties of an apparatus disclosed in Kawase '776). 
First, as noted above, there is no disclosure in Vaudo '874, JP '592 or Kawase '776 which 
would indicate to a person of ordinary skill in the art that positioning a quartz liner tube 18 as 
disclosed in JP '592 outside of and spaced from the HVPE reactor 52 of Vaudo '874 would 
make heating within the HVPE reactor 52 more uniform, or that Vaudo '874 has any desire or 
need for making such heating more uniform. Second, Kim '940 merely provides a system in 
which a pump is provided for conveying gas from a location where it is desired to detect 
leakage (e.g., from the gas injection portion of a diffusion furnace* a box of a vapor generator 
or a utility box) into a detector 1 1 which determines whether the amount of leakage gas is 
over a predetermined value. Kim '940 does not provide a system which includes both an 
evacuation system in communication with a space and, as a separate structural element, a gas 
leak-detecting means with a gas concentration sensor to detect gas leaks in such space, let 
alone such a system in which the space is positioned between an inner reactor and an outer 
reactor. 

For all of the foregoing reasons, it is respectfully submitted that the present rejection 
was assembled only through an accumulation of structural elements disclosed in four prior art 
references, none of which disclose or suggest the relative positioning and functioning of those 
elements as recited in the present claims. Accordingly;, it is respectfully requested that the 
U.S. PTO reconsider and withdraw this rejection. 
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If the Examiner believes that contact with Applicants' attorney would be advantageous 
toward the disposition of this ease, the Examiner is herein requested to call Applicants' 
attorney at the phone number noted below. 

The Commissioner is hereby authorized to charge any additional fees associated with 
this communication or credit any overpayment to Deposit Account No. 50-1446. 



Respectfully submitted, 



August 31, 2005 



Date 
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